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Summary
A young adult chimpanzee died after a brief gastrointestinal illness characterized by profuse soft stool, vomiting and dyspnoea. Necropsy examination revealed a severe typhlitis and colitis with pseudomembrane formation, and acute aspiration pneumonia. Balantidium coli, a common intestinal parasite, was found in large numbers in the mucosal and submucosal layers of the colon and caecum. The inflammation and degree of invasion associated with Balantidium coli indicates that it was a primary pathogen.
Balantidium coli is a usually nonpathogenic, ciliated, protozoan parasite found in the caecum and colon of non-human primates; it also occurs in the rat, hamster, dog, pig and in man (Flynn, 1973) . The incidence of B. coli in laboratory primates varies between colonies but has been reported as high as 87% in rhesus monkeys and 84% in chimpanzees (Kuntz & Myers, 1969; Healey & Guilland, 1970) . Although B. coli is rarely pathogenic, it may become so in animals debilitated by other diseases (Moorman, 1935) .
Recently, a young adult chimpanzee was found vomiting and unconscious after having passed soft stools for several days. Post-mortem examination indicated generalized colitis, typhlitis and terminal aspiration pneumonia.
Case report

Clinical history
A 9 year 8 month male colony-born chimpanzee (Pan troglodytes) collapsed after a vomiting episode. The animal had been passing a profuse soft stool for several days prior to the coliapse. The abdomen was distended by a gas-filled stomach and intestines. Fresh ingesta was coughed up from the endotracheal tube passed to facilitate respiration. This had apparently been aspirated during the previous vomiting episode. Abdominal radiographs showed no evidence of intestinal torsion or intussusception.
Clinical tests indicated a slight hypokalemia (2·6 mEq/1) and severe hypoglycaemia (3 mg/dl). A complete blood count and differential white cell count were done and blood and faecal cultures were made. The markedly elevated leucocyte count (41 000) with 41 % immature neutrophils indicated severe infection with an inadequate response. The faecal culture was positive for Shigella flexneri IV, and Strongyloides stercoralis and Balantidium coli were found in the faecal specimen. Supportive treatment with intravenous fluids and antibiotics was instituted, but death occurred within 6 h after treatment.
Gross necropsy findings
There were no significant external lesions other than a scar from a splenectomy done several years previously. Ingesta was found in the mouth and nares. The lungs were consolidated and discoloured purple, with marked lobulization. Ingesta was found in the trachea and bronchioles.
The small intestine was dilated with gas. The omentum and portions of the ascending colon were firmly adhered to the abdominal wall at the surgery site. The luminal surface of the colon ranged from light grey to almost black and was greatly thickened with a patchy fibrino-purulent pseudomembrane loosely adhered to the mucosa. The mucosal surface of the stomach was covered with a thick layer of viscous, white, mucoid material. The small intestine was filled with a grey-white fluid with congealed mucopurulent masses measuring 1-5 mm diameter.
The mesenteric lymph nodes were oedematous and enlarged.
Histopathologicfindings .
Microscopic findings defined the gross alterattons observed in the lungs and colon. Lung sections had diffuse pulmonary oedema and extensive alve?l~r infiltration of neutrophils. Debris of vegetable ongm was found in terminal bronchioles and in alveoli.
Numerous ulcers covered with pseudo membranes composed of fibrin and other cellular exudate were found throughout the colon. The villiary capillaries were hyperaemic especiaIly at the tips.
The ulcers in the caecum and colon were characterized by chronic inflammatory cell infiltration consisting of mostly lymphocytes, plasma cells, a~d other mononuclear cells. This inflammatory reaction was closely associated with B. coli organisms which were numerous throughout the caecum and colon (Fig. 1) .
Balantidium coli were found primarily at the bases of villi; however, many were observed in the submucosa, muscular layers, and associated lymphatic tissues-in particular within the lymphoid follicle of the intestine (Fig. 2) . The ciliated trophozites measured 40-100,um and invariably contained micronuclei. B. coli organisms were found embedded in the oedematous submucosa where eosinophils and mononuclear cells were abundant, indicating a distinct invasive character. Numerous foreign-body giant cells were found in close association with B. coli organisms (Fig. 3) . Although Shigella flexneri was cultured and Strongyloides stercora lis was found in sections of caecum and colon, the principal lesions and inflammation appeared to be most closely associated with the numerous B. coli organisms.
Discussion
Balantidium coli is a commonly-found protozoan parasite of chimpanzees. Factors leading to the pathogenicity of this organism are varied, but usually related to those factors that lower the resistance of the host. In this weakened state an opportunistic organism such as B. coli may cause serious illness by invasion of mucosal and submucosal layers of the intestine. Although the pathogenicity of B. coli has been described previously (Ruch, 1959) , very little is known about factors that may contribute to the development of clinical disease.
Kim, Abee & Wolf
Other parasItic and bacterial organisms concomitantly present may have influenced the B. coli infection. Strongyloides stercoralis and Shigella flexneri are both capable of inducing enteric disease. Additionally, the fact that this animal had undergone a splenectomy must also be considered, as there is some recent evidence that the spleen may play a significant role in disease resistance in adolescents and adults (Chilcote, Baehner & Hammond, 1976; Ertel, Boles & Newton, 1977) . More attention should be given to the role of generally non-pathogenic protozoan parasites such as B. coli in cases of non-specific diarrhoeal diseases. This is particularly important in animals that have been stressed by parasitic and bacterial factors, or in animals that may be immunologically compromised.
Acknowledgement
This study was supported by NIH Primate Center Base Grant No. FYRROOI64-16. 
